within ponds was relatively minor compared with that contributed from catchment 23 soils. The sole exception was the recently identified 6-Me hexamethylated brGDGT (IIIa') 24 isomer, which in the surface sediments appeared to be significantly produced in situ or 25 in the water column. However the 6-Me pentamethylated brGDGT (IIa') isomer was 26 derived primarily from the surrounding soils based on the plot of individual brGDGT 27 isomers. By extension, the brGDGT-IIIa' and -IIa' components in surface sediments have were identified by integration of peak area in the extracted ion chromatograms. 173
Quantification was semi-quantitative as we assumed the ionization efficiency and the 174 relative response factor between brGDGTs and the C46 GDGT standard to be similar. The 175 concentration of brGDGTs was then normalized to TOC. 176 177
GDGT-based indices 178
The 6-Me brGDGTs are denoted by an accent to differentiate the corresponding 5-Me 179 (1) 187
(2) 188 
The recently defined MBT'5ME and CBT5ME indices were calculated on the basis of 
Similar to the 5-Me brGDGTs, MBT'6ME and CBT6ME indices based on 6-Me brGDGTs 200 can also be calculated : 201 
We summed the 5-and 6-Me brGDGTs and Cren refers to crenarchaeol. 208 209
Statistical analysis 210 12
Redundancy analysis (RDA) was performed on the dataset as it could directly 211 visualize the variation in the brGDGTs in relation to environmental variables. The 212 fractional abundance of crenarchaeol and brGDGTs as well as brGDGT-based indices as 213 response variables and water chemistry parameters as explanatory variables were 214 transferred into the Canoco software. The detrended correspondence analysis (DCA) 215 was performed first to measure the lengths of variances, but all of these lengths were < 216 1; therefore, an RDA analysis based on a linear ordination method was selected to 217 process the dataset instead. RDA analysis was performed using the software Canoco for 218
Windows version 4.5. 219 220
Results 221

Water parameters 222
The pH of the eleven ponds varied from 7.7 to 9.9 and the salinity from 0.8‰ to 279‰ 223 (Table 1) . Chemical parameters are listed in Table 1 . The lowest pH and highest salinity 224 were observed for IM7. 225 226
Concentrations of crenarchaeol and brGDGTs in sediments and soils 227
A typical brGDGT distribution in surface sediments and soils is illustrated in Fig. 3 . 228
The TOC-normalized (semi-quantitative) concentrations of crenarchaeol and total 229 brGDGTs and the relative abundance of individual brGDGTs, including the 5-and 6-Me 230 13 brGDGTs of tetra-, penta-and hexa-methylated brGDGTs are summarized 231 (Supplementary Table 1 ). The concentration of crenarchaeol in surface sediments was 232 lower than in soils. In surface sediments it ranged between 0.04 and 10 ng/g TOC, with 233 the highest value at IM8. In soils, the concentration ranged from 0.04 to 80 ng/g TOC 234 with the highest value in the soils surrounding (IM5). 235
The concentration of brGDGTs was highly variable, but it was almost always higher in 236 soils than the corresponding surface sediments, varying from 0.3 to 2,100 ng/g TOC for 237 soils and 0.7 to 100 ng/g TOC for the sediments (Supplementary Table 1 
Distributions of brGDGTs 244
As illustrated in Supplementary Table 1 and Fig. 3 , the brGDGT distributions of both 245 soils and surface sediments were dominated by brGDGTs containing no cyclopentane 246 moieties. Among these, the pentamethylated brGDGTs (IIa and IIa') were generally the 247 most abundant, followed by hexamethylated (IIIa and IIIa') and tetramethylated (Ia) 248 brGDGTs. The relative abundance of summed IIa and IIa' varied from 30 to 50% of total 249 brGDGTs in sediments, whereas it varied between 35 and 60% in soils. The exception of 250 14 IM3 sediment, where the fractional abundance of summed IIIa and IIIa' (55%) was 251 higher than that of IIa and IIa' (30%) (Supplementary Table 1 ). These observations 252 persisted even when only the 5-Me components were considered, i.e. IIa was almost 253 always more abundant than IIIa. 254
The abundance of IIIa' was generally higher than its isomer IIIa, both in surface 255 sediments and soils (Supplementary Table 1 
MBT' and CBT values 264
Average MBT' values were 0.24 ± 0.07 for soils and 0.22 ± 0.09 for surface sediments 265 (Supplementary Table 2) , with no significant difference (Fig. 5a ), which can be further 266 demonstrated by an independent sample t-test (t = 0.643; p = 0.528). This similarity 267 was also true for each individual system (Fig. 5b,c) . MBT'5ME values were 0.50 ± 0.13 for 268 sediments and 0.38 ± 0.17 for soils (shown by sample t-test, t = 1.907; p = 0.07), 269 whereas MBT'6ME values were 0.32 ± 0.09 and 0.41 ± 0.14 (t = -1.675; p = 0.11), 270 15 respectively (Supplementary Table 2 
Sources of brGDGTs 278
Previous studies showed that brGDGTs in lacustrine sediments can originate from 279 Consequently, it is not surprising that we did not find a relationship between brGDGT 304 concentration in surface sediments and salinity although in general, lake systems with 305 high salinity tend to have larger differences between soil and sediment brGDGT 306 concentration (r 2 = 0.66, Fig. 4) . 307 308
Comparison of distribution patterns of brGDGTs between soils and surface sediments 309
The brGDGT distributions in surface sediments are similar to those in soils, with 310 . We also note that in 327 our previous work, brGDGT distributions in lake sediments from the shallow 328 hypersaline Chaka Salt Lake differed from those in soils, but were similar to those from 329 surrounding river sediments (Li et al., 2016). We attributed that to the very low 330 18 concentration of GDGTs in arid and alkaline soils and therefore a dominance of input 331 from more distal highlands. Although the broad features of brGDGT distributions are 332 the same, small differences in the proportions of the 5-Me and 6-Me isomers do exist 333 between surface sediments and soils. This yields differences in the associated indices 334 (Fig. 5) , and suggests that some brGDGTs -specifically the 6-Me brGDGTs -are partially 335 produced in situ within the ponds. We probe these differences in 5-and 6-Me brGDGTs 336 in the following section. 337 338
Autochthonous vs. allochthonous production of 6-Me brGDGTs in surface sediments 339
The only consistent difference in brGDGT distributions between surface sediments 340 and surrounding soils is that the proportions of IIIa and IIa are lower in the former, 341 whereas those of their respective IIIa' and IIa' isomers are higher (Supplementary Table  342 1 and Fig. 3) . Consequently, the isomer ratios of IIIa' (IRIIIa') and IIa' (IRIIa') are also 343 higher in surface sediments (shown by independent sample t-test, p = 0.065 for IIIa' and 344 p = 0.079 for IIa'), on average. When considering individual surface sediments and 345 corresponding soils, the same relationships are apparent for about half of the ponds, 346 with the rest having similar IIIa' and IIa' ratio values (Fig 6a, b) . This suggests that 347 brGDGT-IIIa' and -IIa' in the surface sediments, especially for those ponds where the 348 IIIa' and IIa' ratios were markedly higher, were at least partly produced within the 349 ponds themselves. 
Do water salinity, pH and chemical parameters affect brGDGT distributions in surface 359
sediments? 360
Statistical analysis confirms that pond water pH and salinity have a linear correlation 361 (Fig. 7) . In the first RDA dataset (Fig. 7a) , axis 1 372 principally reflects the variation in CO 2-3 and axis 2 the variation in HCO -3 : this exercise 373 confirms the aforementioned analysis, with almost no evidence for a water chemistry 374 control on brGDGT distributions. However, there is a weak positive correlation between 375 the proportion of brGDGT-IIIa and HCO -3 (r 2 0.5, p 0.001). In the second RDA dataset 376 (Fig. 7b) , axis 2 primarily reflects the variation in water chemical parameters (Fig. 7b)  377 and again reveals almost no correlation between them and brGDGT distributions. 378
However, CBT6ME (which includes the proportions of IIa' and IIb') is correlated 379 positively with Mg 2+ , Ca 2+ and Cl -, perhaps providing further evidence that the 6-Me 380 brGDGTs are produced within the ponds, in the water column/sediments. 381 382
Reconstructed MAAT and soil pH based on the soil MBT'/CBT indices 383
Given little in situ production of brGDGTs, we would expect MBT' and CBT-based 384 environmental indices to be relatively robust (i. Cross plots of MBT' and CBT, MBT'5ME and CBT'5ME, and MBT'6ME and CBT'6ME for 687 surface sediments and soils from the 11 eleven ponds. 688 
